
Measurements of Higgs boson coupling properties to 
bottom quarks and charm quarks with the ATLAS detector  

Francesco Armando Di Bello, U. Di Genova and INFN

 ICHEP 2024, on behalf of the ATLAS Collaboration

1



The Yukawa couplings to b- and c-quarks
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*NB: tH/ttH discussed in details in a separate talk: dedicated talk

PRD 105, 092003 

• A rich experimental investigation for a challenging final state


• All main production mechanisms are being studied, inclusively, differentially (STXS), fully fiducially

•

EPJC10052

ATLAS-CONF-2024-010

New for ICHEP
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 Overview of the searches sensitive to Yb

� ⇠ 48 pb

<latexit sha1_base64="wCytM9x6TLxZs/O7Z1bYOvBDuYM=">AAAB/XicbVDLTgIxFL2DL8TX+Ni5aQQTV2SGYGRJdOMSE3kkMCGd0oGGdmbSdkxwQvwVNy40xq3/4c6/scAsFDzJzT0559709vgxZ0o7zreVW1vf2NzKbxd2dvf2D+zDo5aKEklok0Q8kh0fK8pZSJuaaU47saRY+Jy2/fHNzG8/UKlYFN7rSUw9gYchCxjB2kh9+6SEeooNBZ41gaq1Eor9vl10ys4caJW4GSlChkbf/uoNIpIIGmrCsVJd14m1l2KpGeF0WuglisaYjPGQdg0NsaDKS+fXT9G5UQYoiKSpUKO5+nsjxUKpifDNpMB6pJa9mfif1010UPNSFsaJpiFZPBQkHOkIzaJAAyYp0XxiCCaSmVsRGWGJiTaBFUwI7vKXV0mrUnar5cu7SrF+ncWRh1M4gwtw4QrqcAsNaAKBR3iGV3iznqwX6936WIzmrGznGP7A+vwB4ROTkQ==</latexit>

� ⇠ 4 pb

<latexit sha1_base64="CJ02zg1+5ueBSPszBY9Zk8LPQBg=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDLaCq5KUii6LblxWsA9oQ5lMp+3QmSTMTIQQ6q+4caGIWz/EnX/jpM1CWw9c7uGce5k7x484U9pxvq3CxubW9k5xt7S3f3B4ZB+fdFQYS0LbJOSh7PlYUc4C2tZMc9qLJMXC57Trz24zv/tIpWJh8KCTiHoCTwI2ZgRrIw3tchUNFJsInDWBGlUU+UO74tScBdA6cXNSgRytof01GIUkFjTQhGOl+q4TaS/FUjPC6bw0iBWNMJnhCe0bGmBBlZcujp+jc6OM0DiUpgKNFurvjRQLpRLhm0mB9VStepn4n9eP9fjaS1kQxZoGZPnQOOZIhyhLAo2YpETzxBBMJDO3IjLFEhNt8iqZENzVL6+TTr3mNmqX9/VK8yaPowincAYX4MIVNOEOWtAGAgk8wyu8WU/Wi/VufSxHC1a+U4Y/sD5/AGFik08=</latexit>

� ⇠ 95 fb

<latexit sha1_base64="nq/p0DCIKMAF7qXzwVK10UuyCdc=">AAAB/XicbVDLSgMxFL1TX7W+xsfOTbAVXJWZYlF3RTcuK9gHtKVk0kwbmswMSUaoQ/FX3LhQxK3/4c6/MdPOQlsPXO7hnHvJzfEizpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VxpLQBgl5KNseVpSzgDY005y2I0mx8DhteeOb1G89UKlYGNzrSUR7Ag8D5jOCtZH69lEJdRUbCpw2ga6qJeR7fbvolJ0Z0DJxM1KEDPW+/dUdhCQWNNCEY6U6rhPpXoKlZoTTaaEbKxphMsZD2jE0wIKqXjK7fopOjTJAfihNBRrN1N8bCRZKTYRnJgXWI7XopeJ/XifW/mUvYUEUaxqQ+UN+zJEOURoFGjBJieYTQzCRzNyKyAhLTLQJrGBCcBe/vEyalbJ7Xq7eVYq16yyOPBzDCZyBCxdQg1uoQwMIPMIzvMKb9WS9WO/Wx3w0Z2U7h/AH1ucP1PaTiQ==</latexit>

• QR23#%)O/34#(1*/&&+3(0%)*(
/44#1%/)+?(2*#)#&


• P8S(QT(/33#04()#(4)-?;()*+(
4%'&(#7()*+(K9(1#-23%&'


S
B ⇠ 0.01

<latexit sha1_base64="u0w22E71/W+L07hidpYsS8qlDpM=">AAACAXicbVDLSgMxFM3UV62vUTeCm2AruCozRdFlqRuXFe0DOkPJpJk2NMkMSUYow7jxV9y4UMStf+HOvzFtZ6GtBy73cM69JPcEMaNKO863VVhZXVvfKG6WtrZ3dvfs/YO2ihKJSQtHLJLdACnCqCAtTTUj3VgSxANGOsH4eup3HohUNBL3ehITn6OhoCHFSBupbx9VoBdKhNO7LG1k0FOUQ6fquJW+XTZ9BrhM3JyUQY5m3/7yBhFOOBEaM6RUz3Vi7adIaooZyUpeokiM8BgNSc9QgThRfjq7IIOnRhnAMJKmhIYz9fdGirhSEx6YSY70SC16U/E/r5fo8MpPqYgTTQSePxQmDOoITuOAAyoJ1mxiCMKSmr9CPEImEG1CK5kQ3MWTl0m7VnXPqxe3tXK9kcdRBMfgBJwBF1yCOrgBTdACGDyCZ/AK3qwn68V6tz7mowUr3zkEf2B9/gDHiJUq</latexit>

S
B ⇠ 0.001

<latexit sha1_base64="N8Tv8aIyFiprj03hRa+IqPnXYcU=">AAACAnicbZDLSgMxFIYz9VbrbdSVuAm2gqsyUxRdlrpxWdFeoDOUTJppQ5PMkGSEMhQ3voobF4q49Snc+TZm2llo6w+Bj/+cw8n5g5hRpR3n2yqsrK6tbxQ3S1vbO7t79v5BW0WJxKSFIxbJboAUYVSQlqaakW4sCeIBI51gfJ3VOw9EKhqJez2Jic/RUNCQYqSN1bePKtALJcLp3TRtTKGnKIdO1XHcSt8uZ5AJLoObQxnkavbtL28Q4YQToTFDSvVcJ9Z+iqSmmJFpyUsUiREeoyHpGRSIE+WnsxOm8NQ4AxhG0jyh4cz9PZEirtSEB6aTIz1Si7XM/K/WS3R45adUxIkmAs8XhQmDOoJZHnBAJcGaTQwgLKn5K8QjZBLRJrWSCcFdPHkZ2rWqe169uK2V6408jiI4BifgDLjgEtTBDWiCFsDgETyDV/BmPVkv1rv1MW8tWPnMIfgj6/MHPRyVZA==</latexit>

S
B ⇠ 0.1

<latexit sha1_base64="Ma9A1mayI82wdylAFXmdxf0njno=">AAACAHicbVC7TsMwFHV4lvIKMDCwWLRITFFSgWCsysJYBH1ITVQ5rtNatZ3IdpCqKAu/wsIAQqx8Bht/g9tmgJYjXenonHt17z1hwqjSrvttrayurW9slrbK2zu7e/v2wWFbxanEpIVjFstuiBRhVJCWppqRbiIJ4iEjnXB8M/U7j0QqGosHPUlIwNFQ0IhipI3Ut4+r0I8kwtl9njVy6CvKoet41b5dcR13BrhMvIJUQIFm3/7yBzFOOREaM6RUz3MTHWRIaooZyct+qkiC8BgNSc9QgThRQTZ7IIdnRhnAKJamhIYz9fdEhrhSEx6aTo70SC16U/E/r5fq6DrIqEhSTQSeL4pSBnUMp2nAAZUEazYxBGFJza0Qj5DJQ5vMyiYEb/HlZdKuOd6Fc3lXq9QbRRwlcAJOwTnwwBWog1vQBC2AQQ6ewSt4s56sF+vd+pi3rljFzBH4A+vzB1I1lPA=</latexit>

ATLAS-CONF-2022-015

https://arxiv.org/abs/2402.00426
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131802
https://indico.cern.ch/event/1291157/contributions/5876701/
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.092003
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.092003
https://link.springer.com/article/10.1140/epjc/s10052-021-09192-8
https://cds.cern.ch/record/2805712


 Overview of Yc constraints 
• U4(%)(2#44%$3+()#(6+/4-"+()*%4(%&()*+(3%7+)%6+(#7(89:D


• :#623+6+&)/";(/22"#/1*+4@(0%)*(?%77+"+&)(4%V+(#&(/44-62)%#&4@(&++?+?A((((((((
+A'(#&()*+(2"+4+&1+(#7(WM<


• M-66/";('%N+&(;+4)+"?/;((X(U:9Q!

E%"+1)(1#&4)"/%&)4

U&?%"+1)(1#&4)"/%&)4(

New for ICHEP

4

P/)-"+(YJZG[J[[L

M+&4%)%N%);(%4(7/"(7"#6(/&(
+N%?+&1+(#7(,1

(Q!\:]JJ^[


JHEP05(2023)
|kc| < 2.27

<latexit sha1_base64="7lxmBaTy+23P+Nqovd4CAl99E7k=">AAAB9XicbVBNT8JAEJ36ifiFevSyEUw8NS3R4MED0YtHTOQjgUq2yxY2bLfN7lZDCv/DiweN8ep/8ea/cYEeFHzJJC/vzWRmnh9zprTjfFsrq2vrG5u5rfz2zu7efuHgsKGiRBJaJxGPZMvHinImaF0zzWkrlhSHPqdNf3gz9ZuPVCoWiXs9iqkX4r5gASNYG+mhNB52yRhdobJdrpS6haJjOzOgZeJmpAgZat3CV6cXkSSkQhOOlWq7Tqy9FEvNCKeTfCdRNMZkiPu0bajAIVVeOrt6gk6N0kNBJE0JjWbq74kUh0qNQt90hlgP1KI3Ff/z2okOLr2UiTjRVJD5oiDhSEdoGgHqMUmJ5iNDMJHM3IrIAEtMtAkqb0JwF19eJo2y7Z7bF3flYvU6iyMHx3ACZ+BCBapwCzWoAwEJz/AKb9aT9WK9Wx/z1hUrmzmCP7A+fwDI1ZC+</latexit>

*NB:

VH(cc)

analysis

included

https://indico.cern.ch/event/1291157/contributions/5876707/attachments/2899016/5083411/ICHEP2024-BingZhou.pdf
https://www.nature.com/articles/s41586-022-04893-w
https://www.nature.com/articles/s41586-022-04893-w
https://link.springer.com/article/10.1140/epjc/s10052-023-11869-1
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2022-04/


Experimental ingredient: 

the identification of b- and c-jets
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Untagged (N)

b-jet: 15%

c-jet: 48%

light-jet: 92%

c-loose (CL)

b-jet: 12%

c-jet: 21%

light-jet: 6.5%

c-tight (CT)

b-jet: 4.8%

c-jet: 24%

light-jet: 0.9%

b-60-70%

b-jet: 11%

c-jet: 5.2%

light-jet: 0.13%

b-60%

b-jet: 58%

c-jet: 2.7%

light-jet: 0.05%

b-tag score70%
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60%
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A new result from V(lep)H(bb/cc)
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*NB:Illustrative event display
6



0 5 10 15 20 25 30 35
cc
VH
µ95% C.L. limit on 

σ 1±
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Observed
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ATLAS Preliminary
-1=13 TeV, 140 fbs

c/cb b→VH, H 

0 lepton
 SM×Exp.= 17 
 SM×Obs.= 14 

1 lepton
 SM×Exp.= 17 
 SM×Obs.= 20 

2 lepton
 SM×Exp.= 18 
 SM×Obs.= 22 

Combination
 SM×Exp.= 10 
 SM×Obs.= 11 

Let’s start from the end…
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ATLAS Simulation Preliminary 	
-1= 13 TeV, 140 fbs

1-lepton, 2 jets, BB-tag
lvbb→WH 

Low ΔR CR

High ΔR CR

SR

The V(lep)H(bb/cc) analysis in a nutshell
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H(bb) SR; H(cc) SRs


V+jets CR; Top CR
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*NB: discriminant variables used in fit for CRs



The diboson standard candle
• b(WEj()"/%&+?(-4%&'(Kd(/4(4%'&/3@(2#0+"7-3()+4)(#7()*+("#$-4)&+44(#7()*+(/&/3;4%4


• M%6%3/"3;()#()*+(4%'&/3(K9@(KdG$$e11L(%4(4%6-3)/&+#-43;(+R)"/1)+?A(:#62/)%$3+(0%)*(M<A


• M+&4%)%N%)%+4C

]A TdG$$LC(YAI(GYA^L(#$4A(G+R2L(((A(h%"4)(#$4+"N/)%#&(p((ddG$$L('"+/)+"()*/&(]J(

[A TdG11LC(aAl(G[AZLp(ddG11L(aA](GIA[LA(h%"4)(bj8bM(6+/4-"+6+&)(#7(KdG11L(/)(^(4)?A(?+NA

9

J8@([B1)/'("+'%#&

J8@([B$)/'("+'%#&d(BH($$ d(BH(11

�

<latexit sha1_base64="LJEAd9pfwSZeA+G18qQPVj7Mi30=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CbaCp7JbFD0WvXisYD+kXUo2zbahSXZJskJZ+iu8eFDEqz/Hm//GbLsHbX0w8Hhvhpl5QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW0eJIrRFIh6pboA15UzSlmGG026sKBYBp51gcpv5nSeqNIvkg5nG1Bd4JFnICDZWeqyivmYjgauDcsWtuXOgVeLlpAI5moPyV38YkURQaQjHWvc8NzZ+ipVhhNNZqZ9oGmMywSPas1RiQbWfzg+eoTOrDFEYKVvSoLn6eyLFQuupCGynwGasl71M/M/rJSa89lMm48RQSRaLwoQjE6HsezRkihLDp5Zgopi9FZExVpgYm1HJhuAtv7xK2vWad1G7vK9XGjd5HEU4gVM4Bw+uoAF30IQWEBDwDK/w5ijnxXl3PhatBSefOYY/cD5/AK9Dj68=</latexit>

0.6 0.8 1 1.2 1.4 1.6 1.8 2 2.2
bb
VZ
µ

b b→Comb. VZ, Z

b b→ZZ, Z

b b→WZ, Z

0.11−
+0.13  0.91    , 0.05−

+0.05                               0.10−
+0.12                                          (           )         

0.14−
+0.16  0.81    , 0.06−

+0.06                               0.12−
+0.15                                          (           )         

0.20−
+0.24  1.00    , 0.09−

+0.09                               0.18−
+0.22                                          (           )         

  Tot. ( Stat., Syst. )Total Stat.

ATLASPreliminary -1=13 TeV, 140.0 fbs, c/cb b→VZ, Z

0.5 1 1.5 2 2.5 3 3.5 4
cc
VZ
µ

c c→Comb. VZ, Z

c c→ZZ, Z

c c→WZ, Z

0.22−
+0.25  0.97    , 0.13−

+0.13                               0.18−
+0.22                                          (           )         

0.24−
+0.28  0.71    , 0.17−

+0.17                               0.18−
+0.22                                          (           )         

0.41−
+0.48  1.46    , 0.24−

+0.24                               0.34−
+0.42                                          (           )         

  Tot. ( Stat., Syst. )Total Stat.

ATLASPreliminary -1=13 TeV, 140.0 fbs, c/cb b→VZ, Z

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
 outputVZBDT

210

310

410

Ev
en

ts
 / 

0.
13 Data 

=0.91)µ (b b→VZ, Z 
=0.97)µ (c c→VZ, Z 

b b→VH, H 
Z+hf
Z+mf
Top(bq/qq)
Top(bb)
t, s+t chan
W+hf
Uncertainty

ATLAS Preliminary
 -1 = 13 TeV, 140 fbs

0 lepton, 2 jets, BB-tag
 < 250 GeVV

T
 p≤150 GeV 

SR

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
 outputVZBDT

0.8
0.9

1
1.1
1.2

D
at

a/
(S

+B
)

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
 outputVZBDT

210

310

410

Ev
en

ts
 / 

0.
13 Data 

=0.91)µ (b b→VZ, Z 
=0.97)µ (c c→VZ, Z 

c c→VH, H 
Z+hf
Z+mf
Z+ll
W+hf
W+mf
W+lf
Top(bq/qq)
Uncertainty

ATLAS Preliminary
 -1 = 13 TeV, 140 fbs

C-tag
T

0 lepton, 2 jets, C
 < 250 GeVV

T
 p≤150 GeV 

SR

1− 0.8− 0.6− 0.4− 0.2− 0 0.2 0.4 0.6 0.8 1
 outputVZBDT

0.8
0.9

1
1.1
1.2

D
at

a/
(S

+B
)



0 5 10 15 20 25 30 35
cc
VH
µ95% C.L. limit on 

σ 1±
σ 2±

Observed
Expected

ATLAS Preliminary
-1=13 TeV, 140 fbs

c/cb b→VH, H 

0 lepton
 SM×Exp.= 17 
 SM×Obs.= 14 

1 lepton
 SM×Exp.= 17 
 SM×Obs.= 20 

2 lepton
 SM×Exp.= 18 
 SM×Obs.= 22 

Combination
 SM×Exp.= 10 
 SM×Obs.= 11 

3.5− 3− 2.5− 2− 1.5− 1− 0.5− 0
(S/B)

10
log

1
10

210

310

410

510

610

710

810

910

1010

1110

Ev
en

ts
 / 

0.
35 Data 

=0.91)µ (b b→VH, H 
Z+jets
W+jets
t, s+t chan
Top(boosted)
Top(bq/qq)
Top(bb)
Multijet
Diboson

=1.0)µ (c c→VH, H 

ATLAS Preliminary
 -1 = 13 TeV, 140 fbs

All BB-tag SRs

3.5− 3− 2.5− 2− 1.5− 1− 0.5− 0
(S/B)

10
log

0

5

Pu
ll 

(s
ta

t.)

Inclusive results of V(lep)H(bb/cc) 

10

• M%6-3)/&+#-4(+R)"/1)%#&(#7(K9G$$e11LA(M+&4%)%N%)%+4C(


]A (T9G$$LC(^Aa(G^A^L(#$4(G+R2L(((p(d9G$$LC(IAl(G^AZL(4)?A(?+NA@((K9G$$L(/"#-&?(]^`(

2"+1%4%#&


[A (K9G11L(3%6%)4(/)(l^`(:8(%4(]]A[(G]JAIL@(4)"#&'+4)(#$4+"N+?(3%6%)()#(?/)+

([B$)/'("+'%#&

([e]B1)/'("+'%#&

5.5− 5− 4.5− 4− 3.5− 3− 2.5− 2− 1.5−

(S/B)
10

log

1
10

210

310

410

510

610

710

810

910

1010

1110

Ev
en

ts
 / 

0.
30 Data 

Z+mf/ll
Z+hf
W+mf/lf
W+hf
Top(bq/qq)
Multijet
Diboson

=1.0)µ (c c→VH, H 
=0.91)µ (b b→VH, H 

ATLAS Preliminary
 -1 = 13 TeV, 140 fbs

N-tag SRsTC+CTAll C

5.5− 5− 4.5− 4− 3.5− 3− 2.5− 2− 1.5−
(S/B)

10
log

2−
0
2

Pu
ll 

(s
ta

t.)  11× c c→VH, H 

0.4 0.6 0.8 1 1.2 1.4 1.6

VH(bb)
µ

25−

20−

15−

10−

5−

0

5

10

15

20

25

VH
(c

c)
µ

Observed 95% CL.
Observed 68% CL.
Expected 95% CL.
Expected 68% CL.

SM
Observed Bestfit

)=(0.91,1.0)
VH(cc)

µ,
VH(bb)

µ(
Expected Bestfit

ATLAS Preliminary

c/cb b→VH, H

-1 = 13 TeV, 140 fbs ([B1)/'("+'%#&



Differential XSec measurement (STXS)
• b??+?(/(Z^B]^J("+'%#&(7#"(T9@(&+0($%&(/)(N+";(*%'*()"/&4N+"4+(6#6+&)-6(G2jK(H(YJJ(>+KL


• U62"#N+?((d9eT9(1#""+3/)%#&()*/&.4()#(?+?%1/)+?()"+/)6+&)(#7(%?+&)%7%+?(*/?"#&%1()/-@(/34#(%62"#N+?(&\+)(1#""+3/)%#&4($;(
*/"6#&%4%&'(2j(1-)4


11

1−10

1

10

210

310 [f
b]

le
p

V B
 × 

bbH B
 × i

σ
ATLAS Preliminary

-1=13 TeV, 140 fbs

V = W V = Z

 leptons cross-sections→ bb, V →VH, H 
Observed Tot. unc. Stat. unc.

Expected Theo. unc.

1−
0
1
2

R
at

io
 to

 S
M

 

<150 GeV

W,tT

75<p
<250 GeV

W,tT

150<p
<400 GeV

W,tT

250<p
<600 GeV

W,tT

400<p >600 GeV

W,tT
p

<150 GeV

Z,t
T

75<p
<250 GeV

Z,t
T

150<p
<400 GeV

Z,t
T

250<p
<600 GeV

Z,t
T

400<p >600 GeV

Z,t
T
p



Differential XSec measurement (STXS)
• b??+?(/(Z^B]^J("+'%#&(7#"(T9@(/??+?(?%77+"+&)(&\("+'%#&(7#"(d9@(&+0($%&(/)(N+";(*%'*()"/&4N+"4+(6#6+&)-6(G2jK(H(YJJ(>+KL


• U62"#N+?((d9eT9(1#""+3/)%#&()*/&.4()#(?+?%1/)+?()"+/)6+&)(#7(%?+&)%7%+?(*/?"#&%1()/-@(/34#(%62"#N+?(&\+)(1#""+3/)%#&4($;(
*/"6#&%4%&'(2j(1-)4


12

1−10

1

10

210

310

410

510
 [f

b]
le

p
V B

 × 
bbH B

 × i
σ

ATLAS Preliminary
-1=13 TeV, 140 fbs

V = W V = Z
0J 0J 0J 1J≥  1J≥  1J≥

 leptons cross-sections→ bb, V →VH, H 
Observed Tot. unc. Stat. unc.

Expected Theo. unc.

1−
0
1
2

R
at

io
 to

 S
M

 

<150 GeV

W,tT

75<p
<250 GeV

W,tT

150<p
<400 GeV

W,tT

250<p
<600 GeV

W,tT

400<p >600 GeV

W,tT
p

<150 GeV

Z,t
T

75<p
<250 GeV

Z,t
T

150<p
<400 GeV

Z,t
T

250<p
<600 GeV

Z,t
T

400<p >600 GeV

Z,t
T
p



6− 4− 2− 0 2 4 6

bκ/cκ

0

1

2

3

4

5

 lo
g(

L)
Δ-

68% CL

95% CL

99.7% CL

Observed, 95% CI: [-3.6, 3.6]
Expected, 95% CI: [-3.5, 3.5]

|
b

ybκ|=|cycκ|

ATLAS Preliminary
-1 = 13 TeV, 140 fbs

c/cb b→VH, H

4− 3− 2− 1− 0 1 2 3 4

bκ

20−

15−

10−

5−

0

5

10

15

20cκ

Observed 95% CL.
Expected 95% CL.
Observed 68% CL.
Expected 68% CL.

SM
Observed Bestfit

)=(0.90,0.93)cκ,bκ(

ATLAS Preliminary
-1 = 13 TeV, 140 fbs

c/cb b→VH, H

8− 6− 4− 2− 0 2 4 6 8

cκ

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

 lo
g(

L)
Δ-

68% CL

95% CL

Observed, 95% CI: [-4.2, 4.2]
Expected, 95% CI: [-4.1, 4.1]

ATLAS Preliminary
-1 = 13 TeV, 140 fbs

c/cb b→VH, H

Coupling modifiers, kappa framework

• f+4-3)4(%&)+"2"+)+?(0%)*(1#-23%&'(6#?%7%+"4(.$(/&?(.1(G#&3;(?+1/;(2/"/6+)"%4+?L@((#)*+"4(7%R+?()#(]


• !"+N%#-4(+R)"/2#3/)%#&(bj8B!9,MB!qWB[J[]BJal(/)(98B89:(+4)%6/)+?(r.1r(g(a(X(l^`(:8@(0+(/"+(&#0(0%)*(7-33(fqP[(?/)/4+)(/)(IA[=


13

[E(41/&@($#)*(.$(/&?(.1(73#/)%&' b3)+"&/)%N+(2/"/6+)"%4/)%#&(#&()*+("/)%#@((
&#(0%?)*(?+2+&?+&1+]E(41/&(7%R%&'(.$(c(]

(.1(g(iA^(%&(2"+N%#-4("+4-3)4 QR13-?+?(-&%N+"4/3%);(/)(a(4%'6/

https://cds.cern.ch/record/2788490


Conclusions
• b&(#N+"N%+0(#7()*+(/&/3;4+4(4+&4%)%N+()#(,$(/&?()*+(5-+4)()#(6+/4-"+(,1((%&(bj8bM(*/N+($++&(4-66/"%4+?(

• </%&(&#N+3("+4-3)4(%4("+3/)+?()#()*+(KG3+2L9G$$e11L(3+'/1;(/&/3;4%4@(0*%1*(4*#04(4%'&%7%1/&)(%62"#N+6+&)C


• h%"4)(#$4+"N/)%#&(#7(KdG11L(/&?(TdG$$L@(-4+?(/4(/(1"#44B1*+1.(7#"()*+(/&/3;4%4

• S$4+"N/)%#&(#7(T9G$$L@((%62"#N+?(MjsM(6+/4-"+6+&)4(%&($#)*('"/&-3/"%);(/&?(2"+1%4%#&@($+4)("+4-3)4()#(?/)+

• W+4)(#$4+"N+?(3%6%)(-2()#(?/)+(#&(K9G11L@(4%'&%7%1/&)3;(%62"#N+?(1#&4)"/%&)(#&()*+(?%"+1)(1*/"6B;-./0/

• q&%N+"4/3%);(4)"-1)-"+(#7($e1B1#-23%&'(+R13-?+?(/)(a(


• T%33(0+($+(/$3+()#(7%&?(+N%?+&1+(#7()*+(1*/"6B;-./0/(?-"%&'()*+(89:(3%7+B)%6+D(

14

Today, we were here

Tomorrow, we 
will be here!

GN2 plots

FTAG talk @ ICHEP2024
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Big thank you to the VH(bb/cc team)!
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Post-fit plots from the VH(bb/cc) fit
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Post-fit VHbb
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Post-fit VHbb boosted
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STXS correlations
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A more detailed look at the fit region
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NF factors

23



Truth tagging
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truth tag note

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-041/


Mass corrections
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Selections of the H+c analysis
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Samples of the VH analysis
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Scale-factors
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Previous overlay plot on kb-kc
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Migration matrix
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BDT inputs
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